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(54) New monoanthraquinone azamethine dyes 

(57) The present invention relates to novel colorants 
based on monoanthraquinone azamethine derivatives 
for the mass coloring of polymers, either for polar poly- 
mers such as polyamides, polyesters, polycarbonates 
and ABS; or for non-polar polymers such as polyethyl- 
ene and polypropylene. 

The novel colorants are characterized by a substi- 



tuted or unsubstituted annealed aromatic ring system 
comprising at least one heteroatom. 

The novel colorants provide tor excellent compati- 
bility with the polymer substrate, excellent heat stability 
and light fastness. 
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Description 

[0001] The present invention relates to novel colorants based on mono-anthraquinone azamethlne derivatives for 
the mass coloring of polymers. The novel colorants provide for excellent compatibility with the polymer substrate, 
5 excellent heat stability and light fastness as required for mass coloring of polar and non-polar polymers. Polar polymers 
are for example polyamides, polyesters, polycarbonates and ABS; non-polar polymers are olefin polymers such as 
polyethylene and polypropylene. 

[0002] DE 1285078 (Cassella Farbwerke AG) discloses the use of mono-anthraquinone azamethine derivatives of 
the formulae given below as pigments for polymer mass coloration. The synthesis of the mono-anthraquinone azam- 
io ethlne phenyl Is described starting from the 1>amtno-anthraquinone-2-aldehyde. 
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[0003] Based on own experiments, the mono-anthraquinone azamethlne phenyl dye disclosed in DE 1285078 has 
limited heat stability and limited solubility and therefore only poorly qualifies as polymer-soluble dye. In polymers it 
provides for rather unattractive brownish red shades and the available colour range is rather narrow. 
25 [0004] The object of the present invention is to provide new heat- and llghtfast monoanthraquinone azamethlne dyes 
with excellent compatibility with the polymer substrate and with a wide colour range available, to be useful as polymer- 
soluble colorants for the mass coloration of polar and non-polar polymers. 

[0005] Surprisingly, it has been found that the compounds of the formula (I), wherein the nucleus A' represents a 
substituted or unsubstituted annealed aromatic ring system comprising at least one heteroatom, provideforthe required 
30 properties to qualify as polymer-soluble dyes. 
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[0006] In formulae (I) the following definitions apply: 

Ri, ^2' Rsand R4 are Independently hydrogen, halogen, Ri-|R-j2N-, or Ri2'S"' which R^^ and R^g 

independently hydrogen, C^-Cg-alkyl, Cg-C^Q-aryl, in which the alkyl and/or aryl radicals can be 
50 substituted by hydroxyl, C^-Ce-alkyl. Cg-Cio-aryl, C^-Cg-alkoxy, Cg-C^o'^'y'o^ halogen. 

The nucleus A represents a substituted or unsubstituted annealed aromatic ring system comprising at least one 
heteroatom in either the first or the second ring or In both. 

55 [0007] In preferred compounds of the formula (I) 

Ri. R2. R3. R4 are independently hydrogen, chlorine, bromine, methoxy, ethoxy. phenyloxy, -NH-C6H4-OCH3. 
-O-C6H4-OCH3 or -S-C6H4-OCH3 
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is selected from one of the moieties (1 ) to (4) 
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wherein 

Re and R7 are independently hydrogen, C^-Cso-alkyl, Cg-Cio-aryl, 2,2.6.6-tetramethylpiperidlnyl. in which the alkyi 
and/or aryl radicals can be substituted by hydroxyl, C^-Cgo-alkyl, Ce-Cio-aryLCi-Cg-alkoxy, Ce-C^o-a'y- 
loxy or halogen. 

Rq and R9 are Independently hydrogen, halogen, Ci-Cao-alkyI, C^-Cg-alkoxy. nitro. 
[0008] In more preferred compounds of the formulae (I) 

Re and R7 are Independently hydrogen. Ci-C^o-alkyl, Ce-CiQ-aryl. In which the alkyI and/or aryl radicals can be 
substituted by hydroxyl, Ci-Cio-aIkyl, Cg-Cio-aryl. Ci-Ce-alkoxy, Ce-CiQ-aryloxy or halogen. 

Re and Rg are independently hydrogen, halogen or C^-C^o-^**^'- 

[0009] In most preferred compounds of the formulae (I) 

Re and R7 are independently hydrogen or C^-C^o^^'Mt* 

Rq and Rg are independently hydrogen, chloro or C^-C^o-^'M- 

[0010] The present invention also provides a process for preparing the compounds of the formula (I), qharacterized 
in that an 1 -amino-anthraqulnone-2-ald^hyde of the formula (II) 
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wherein R^, Rg, R3 and R4 are defined as above, 

Is condensed with an amine or the salt of an amine according to fomnula (III). 
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(III) 



10 [0011 J Suitable salts of the amine of the respective formulae (III) are the chlorhydrate or the sulfate. 

The condensation can be conducted without solvent In the melt at temperatures of between 150°C and SOO'C, pref- 
erably up to 250*»C, or In an inert organic solvent at temperatures between 25''C and 300*^0. preferably between BO^C 
and 250**C, in the presence or absence of a catalyst, at atmospheric pressure or under pressure. 
[0012] Examples of suitable inert organic solvents are relatively high-boiling aliphatic or aromatic, substituted or 

15 unsubstltuted hydrocarbons, examples being xylene (mixture), biphenyl, nitrobenzene, chlorobenzenes, chloronaph- 
thalene. glycol ethers, organic acids and acid amides, especially dimethylfomnamlde. dimethylacetamlde or N-meth- 
ylpyrrolldone. Further suitable solvents are alcohols, such as methanol, ethanol or butanol. 

[0013] Examples of possible catalysts are inorganic or organic acids, such as hydrochloric or sulphuric acid, benze- 
nesulphonic, toluenesulphonic acid, or acetic acid. The salts of organic acids, such as sodium or potassium acetate, 
20 are in many cases also suitable as catalysts. 

[0014] The compounds of the Invention are eminently suitable for the coloring of melts of synthetic polar and non- 
polar polymers. 

[0015] Synthetic polar polymers are for example poiyamide, polyester, polycarbonate or ABS. Preferred polyamides 
are, for example polycondensatlon products or addition polymerization products of dicarboxylic acids and diamines, 
25 e.g. of adipic acid and hexamethylenediamine, of lactams, e.g. e-capro lactam, or of aminocarboxylic acids, e.g. o)- 
aminoundecanolc acid. 

[001 6] Synthetic non-polar polymers are for example polyethylene, in particular low or high-density polyethylene and 
polypropylene. 

[0017] The polymer melt is mixed with the colorant by conventional methods - for example, in melt spinning, injection 
30 molding, extrusion or film blowing machines. 

[0018] The novel dyes of fomriula (I) give red to magenta coloration in synthetic non-polar or polar polymers, such 
as for example polyethylene, polypropylene, ABS, polyester, polycarbonate or polyamides. 

[0019] The novel dyes of the formula (I) are highly compatible with the synthetic polymer substrate and they are 
extremely stable to the heat stress, which is necessarily part of the coloring of synthetic polymers. Further, the mass- 

35 colored substrates display excellent fastness properties, in particular light fastness. 

[0020] The novel compounds of the fomiula (I) are also suitable as colorants in electrophotographic toners and 
developers, such as one- or two -component powder toners (also called one- or two-component developers), magnetic 
toners, liquid toners, polymerization toners and specialty toners (literature: L.B. Schein, "Electrophotography and De- 
velopment Physics"; Springer Series in Elect rophysics 14, Springer Verlag, 2"^ Edition, 1992). 

40 [0021] Typical toner binders are addition polymerization, polyaddition and polycondensation resins, such as styrene, 
styrene-acrylate, styrene-butadiene. acrylate, polyester and phenol-epoxy resins, polysulphones, polyurethanes, indi- 
vidually or in combination, and also polyethylene and polypropylene, which may comprise further constituents, such 
as charge control agents, waxes or flow assistants, or may be modified subsequently with these additives. 
[0022] The novel compounds of the formula (I) are suitable, furthermore, as colorants in powders and powder coating 

45 materials, especially in tribo electrically or electrokinetically sprayable powder coating materials which are used for the 
surface coating of articles made, for example, from metal, wood, plastic, glass, ceramic, concrete, textile material, 
paper or rubber (J.F. Hughes, "Electrostatics Powder Coating" Research Studies, John Wiley & Sons, 1984). 
[0023] Powder coating resins that are typically employed are epoxy resins, carboxyl- and hydroxyl-containing poly- 
ester resins, polyurethane resins and acrylic resins, together with customary hardeners. Combinations of resins are 

50 also used. For example, epoxy resins are frequently employed in combination with carboxyl- and hydroxyl-containing 
polyester resins. Typical hardener components (as a function of the resin system) are, for example, acid anhydrides, 
Imidazoles and also dicyanodiamide and Its derivatives, bloclced isocyanates. bisacylurethanes, phenolic and melamine 
resins, triglycidyl isocyan urates, oxazollnes and dicarboxylic acids. 

[0024] In addition, the novel compounds of the fomiula (I) are suitable as colorants in lnk-]et inks, both aqueous and 
55 non-aqueous, and in those inks which operate in accordance with the hot-melt process. 
[0025] In the examples below, all parts are parts by weight. 
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EXAMPLE 1 

[0026] 14 parts of 5-amino-N,N-dlethyl-benzimidazo!one and 1 1 parts of 1 -amino-anthraquinone-2-aldehyde are sus- 
pended in 1 00 parts of N.N-dimethylformannide. 0.2 part of acetic acid is added and the red solution is heated to 140*'C 
5 for 8 hours under nitrogen atmosphere. After cooling to 25*C, the suspension is filtered and the cake is washed suc- 
cessively with N,N-dimethylformamide and methanol and then dried. This gives 15 parts of a violet-colored powder. 
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EXAMPLE 2 

[0027] 14 parts of 1.(4'-(2,2,6,6-tetramethy!)plperidinyl)-5-amino-benzimidazolone and 11 parts of 1-amino-an- 
thraquinone-2-aIdehyde are suspended in 100 parts of N.N-dimethylfomnamide, 0.2 part of acetic acid is added and 
25 the red solution is heated to 140'C for 8 hours under nitrogen atmosphere. After cooling to 25*»C, the suspension is 
filtered and the cake is washed successively with N.N-dlmethylfomriamide and methanol and then dried. This gives 15 
parts of a violet-colored powder. 
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EXAMPLE 3 

[0028] 14 parts of 8-amlno-quinollne and 11 parts of 1-amlno-anthraqulnone-2-aldehyde are suspended in 100 parts 
of N,N-dimethy!formamlde. 0.2 part of acetic acid Is added and the red solution is heated to 140*'C for 8 hours under 
45 nitrogen atmosphere. After cooling to 25*'C, the suspension is filtered and the cake is washed successively with N.N- 
dimethylformamide and methanol and then dried. This gives 15 parts of a violet-colored powder. 
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EXAMPLE 4 

[0029] 14 parts of 2-amino-5-methyl-benzothiazole and 1 1 parts of 1'amino-anthraquinone-2-aldehyde are suspend- 
ed in 100 parts of N.N'dimethylfomnamide. 0.2 part of acetic acid is added and the red soiution is heated to ^40'*C for 
5 8 hours under nitrogen atmosphere. After cooling to 25**C, the suspension Is filtered and the cake is washed succes- 
sively with N,N-dimethyltormamide and methanol and then dried. This gives 15 parts of a violet-colored powder. 
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20 Use Examples In Polymeric Fibres 

USE EXAMPLE 1 (1% of the compound of example 1 In polypropyiene fibres) 

[0030] 100 parts of polypropylene in the form of a powder are mixed with 0.1 and with 1 .0 part respectively of the 
25 dye from Examples 1 in powder form in a drum mixer. After a short time, the powder is uniformly distributed and adheres 
to the granules. After about 10 minutes, the mixture Is dried at 120*^0 for 16 hours, transferred to a melt spinning 
machine and following a residence time of about 8 minutes is spun to fibers at 275-280**C under a nitrogen atmosphere. 
The colored fibers are extremely llghtfast. 

[0031] All other known synthetic polymers can be mass-colored in the same way, e.g. (HD/LD) polyethylene, polya- 
30 mides, polyesters, ABS, polycarbonates. 

USE EXAMPLE 2 (0.1% of the compound of Example 1 In polyamide fibres) 

[0032] ICQ parts of poly cap rolactam In the form of a powder are mixed in a drum mixer with 0.1 parts of compound 
35 1 in powder form. After a short time; the powder is uniformly distributed and adheres to the granules. After about 10 
minutes, the mixture is dried at 120^0 for 16 hours, transferred to a melt spinning machine and following a residence 
time of about 8 minutes is spun to fibres at 275-280*'C under a nitrogen atmosphere. The violet colored polyamide 
fibres are extremely iightfast. 

40 USE EXAMPLE 3 (0.1% of the compound of Example 1 In polyester fibres) 

[0033] Polyester fibres containing 0.1 parts of compound 1 have been prepared according to the following method: 
the polyester is fused and extruded through a drawing plate at constant rate by gear pump regulation. The spinning 
machine is heated during 2 hours at temperatures of 260-265°C underpressure of 80 bars. The drawing plate is heated 
45 in an oven at 350^C for at least 30 minutes. The obtained fibres are recovered on a bobbin. The obtained fibres provide 
a strong violet color with excellent light and weather fastness. 
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1 . Compounds of the formulae (1) 
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R4 O 



(I) 



Ri, R2' R3 R4 are independently hydrogen, halogen, R11R12N-. R12-O- or R^g-S-. in which R^^ and R^g are 
independently hydrogen, C^-Cg-alkyl, Cg-CiQ-aryi, in which the alkyi and/or aryl radicals can 
be substituted by hydroxyl. C^-Ce-alkyl. Cg-CiQ-aryi, Ci-C6-all<oxy. Cg-Cio-aryioxy or halo- 
gen, 

the nucleus A' represents a substituted or unsubstituted annealed aromatic ring system comprising at least 

one heteroatom In either the first or the second ring or In both. 

Compounds according to Claim 1 , characterized In that 

Ri. R2» R3. R4 are independently hydrogen, chlorine, bromine, methoxy. ethoxy, phenyloxy, -NH-C6H4-OCH3, 
-O-C6H4-OCH3 or -S-C6H4-OCH3, and 

the nucleus A* represents a substituted or unsubstituted annealed aromatic ring system comprising at least one 
nitrogen atom in either the first or the second ring or In both. 

Compounds according to Claim 1 , characterized in that the the nucleus A' Is selected from one of the moieties 
(1)to(4) 
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wherein 

Re and R7 are independently hydrogen, C^-Cgo-alkyl. Ce-CiQ-aryl, 2,2,6,6-tetramethylpiperidinyl, in which the 
alkyI and/or aryl radicals can be substituted by hydroxyl. Ci-CgQ-aikyl. Ce-C^Q-aryl, C^-Ce-alkoxy, 
Cg-C^Q-aryloxy or halogen, 

Rq and Rg are independently hydrogen, halogen, C^-Cao-alkyl. Ci-Ce-alkoxy, nitro. 

Compounds according to Claim 3, characterized in that 

Rb and R7 are independently hydrogen or C^-C^Q-alkyi, and 
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Rs and Hq are Independently hydrogen, halogen or Ci-C^o"^'^^- 

5. Process for preparing a connpound according to one of claims 1 to 4, characterized In that a 1-amino-anthraqui- 
none-2-aldehyde of formula (11) 
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wherein R^, R2, R3 and R4 are defined as above, 

is condensed with an amine or the salt of an amine of formula (III) 



j3 



H2N 

ail) 



wherein the nucleus A' is defined as in claims 1 to 4. 

6. Process for preparing a compound according to claim 5, characterized In. that the condensation is conducted 
without solvent in the melt at temperatures between 150'C and 300**C. 

7. Process for preparing a compound according to claim 5, characterized in that the condensation Is conducted in 
an inert organic solvent at temperatures between 25*»C and SOCC. 

8. Use of a compound according to any one of claims 1 to 4 for mass-coloring polar synthetic polymers, preferably 
40 polyamides, polyesters, ABS, polycariDO nates. 

9. Use of a compound according to any one of claims 1 to 4 for mass-coloring non polar synthetic polymers, preferably 
polyethylene or polypropylene. 

45 10. Mass-colored polymer fibres manufactured from mass-colored polar or non polar synthetic polymers comprising 
a compound according to any one of claims 1 to 4. 
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